
 

Chapter 3:  Transportation Systems 
 
This chapter details the various modes that comprise the Wichita Metropolitan 
Area’s transportation systems.  These systems provide a means of moving 
people and goods throughout the region.  The systems for the Wichita 
Metropolitan Area include the highways, streets and roads; public transportation; 
bicycle and pedestrian facilities; rail transportation and freight movement; and 
aviation facilities.   
 
 

Part 1: Highways, Streets, and Roads 
 
Overview 
 
Highways, streets, and roads form the primary transportation system for the 
region.  Currently vehicles travel 11 million miles each day on the planning area’s 
road network.  By the year 2030 travel will grow to over 14 million miles per day.  
As a result, congestion and travel times can be expected to increase.  This part 
of the LRTP identifies issues on those roadways where congestion currently 
occurs or is expected to occur in the future.  An alternatives analysis examines 
different roadway improvements options and determines their impacts. 
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Mileage by Functional Classification of Roadway 

Estimated Number of Miles Roadway Classification 
Urban Rural 

Freeways 59 5 
Expressways 69 -- 
Principal Arterials 185 44 
Minor Arterials 433 23 
Urban Collectors 283 -- 
Rural Major Collectors -- 437 
Rural Minor Collectors -- 45 
Local Roads 1889 1088 
Table 3.1-1:  Roa
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Figure 3.1-1:  Highways & Major Roads 
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Functional Classification of Streets and Roads 
Functional classification is the process by which streets and highways are 
grouped into classes, or systems, according to the character of traffic service that 
they are intended to provide.  Table 3.1-2 describes the type of service provided 
by each of the three major roadway functional classifications: arterial, collector, 
and local roads.  All streets and highways are grouped into one of these classes, 
depending on the character of the traffic (i.e., local or long distance) and the 
degree of land access that they allow.   
 

Functional Classification of Roads 

Functional Classification Services Provided 
 Provides the highest level of service at the greatest speed for 
Arterial the longest distance, with some degree of access control. 

 
 Provides a less highly developed level of service at a lower 
Collector speed for shorter distances by collecting traffic from local 

roads and connecting them with arterials. 
 Consists of all roads not defined as arterials or collectors; 
Local primarily provides access to land with little or no through 

movement of traffic. 
Table 3.1-2:  Service Provided by Roadway Functional Classifications 
 
 

ack again.  Each r
has a specific purpose

 travel mobility at 
varying levels, necessary 

r the longer portions of 
.   

 
Like the tree shown at 

 the right, streets work as
a system collecting and 
distributing traffic.  The 
tree represents traffic 
flowing from the outer 
branches (local roads) to 
the limbs (collectors) to 
he trunk (arterials) and LOCAL t
b oad 

 or 
function.  Some provide 

nd access; others la
provide

fo
each trip
 
 
 
 
 
 

COLLECTOR 

ARTERIAL 

WAMPO 2030 LRTP  Chapter 3:  Transportation Systems  
Adopted August 25, 2005 3 - 3 Part 1: Highways, Streets, & Roads 



 

 
Road classifications are def
 
Freeway:  A freeway is a m
interchanges with major ro
The primary purpose of a fre
local or regional trips.  Exa
35), I-135, I-235, and secti
 
Expressway:  An expres
access at some at-grade in
mobility, with little or n
expressways include K-96
Dorado. 
 
Principal Arterial:  Princip
activity centers, carry the 
trips.   

ined as follows: 

ulti-lane, divided arterial roadway with access only at 
ads.  No direct access to adjacent land is allowed.  
eway is mobility, moving traffic at high speed on long 
mples of a freeway include the Kansas Turnpike (I-

ons of Kellogg (US-54). 

sway is a multi-lane, divided arterial roadway with 
tersections.  The primary purpose of an expressway is 

o direct access to adjacent land.  Examples of 
 northwest of Wichita and K-254 from Kechi to El 

al arterials are streets and highways that serve major 
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inor Arterial:  Minor arterials serve to interconnect with the principal arterial 
ystem to provide trips of moderate length and to carry lower traffic volumes. 

ollector:  Collector streets provide the connection between local roads and the 
rterial road system. 
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Highways, streets and roads are functionally classified to establish their 
importance to the overall roadway network, qualification for funding, necessary 
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Level of Service (LOS) 
he performance of a roadway is often stated in terms of Level of Service (LOS).  
OS is a measure of the quality of traffic movement and uses a scale from “A” 
rough “F”, where “A” indicates excellent service and “F” represents extremely 
oor service.   

Level of Service Characteristics 

T
L
th
p
 

 
Level of 
Service 

  Intersections Major Streets 
(Average Delay) 

Freeways 

       
 

A 
 

 Less than 10 sec. per 
vehicle 

 Free-flow conditions 
Maneuverability is 
good 

 Free-flow operations 
Unimpeded maneuverin

       

g 

 
B 
 

 >10 and < 20 sec. per 
vehicle 

 Reasonably free-flow 
Maneuvering is slightly 
affected 

 Reasonably free-flow 
Maneuvering is slightly 
affected 

       
 

C 
 

 > 20 and < 35 sec. per 
vehicle 

 Influence of traffic 
density is noticeable 
Maneuvering affected 

 Still need free-flow speed 
Freedom to maneuver is 
noticeably restricted 

       
 

D 
 

vehicle severely restricted 
Speeds are reduced 

Freedom to maneuver is 
limited 

       

 > 35 and < 55 sec. per  Ability to maneuver is  Speeds begin to decline 

 
E 
 

nd < 80 sec. per  Unstable operations 
Traffic volumes reach 

 Traffic volumes reach 
capacity of roadway 
Little maneuverability 

       

 >55 a
vehicle 

road’s capacity limits 

 
F 
 

 > 80 sec. pe Forced o
tra  
exceeds capacity 

 Breakd  flow 
Dema  
capacity of the roadway 

 
 
Roadway improvement projects are vide a
servi e throughout their design-life, lly 20 years.  Improvements should 
normally pr ” for non-peak hours and at least Level 
of Se vice “ ” w v h re  
is not possibl  “E” will be tol any
mitig ted.  In these cases alternate res to reduce ion will be 
cons ered.
For annin  u g Ta le
LOS and the extent of congestion  of 

 r vehicle r breakdown 
ffic flow – Demand

owns in traffic
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designed to pro
typica

 minimum level of 
c

ovide the minimum LOS of “C
r D for peak hours.  Ho

e, LOS
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erated as long as 
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numbers of lanes.  Traffic volume ranges are correlated to congestion and LOS.  
Thes  value   d ys s
 

Estimated Level of estio
Divid d Ar r

e s were used in the travel emand model anal e . 

Service and Cong n 
e te ial Streets 

Number of 
Lanes 

Light Congestion 
(LOS C) 

Medium Congestion Heavy Congestion 
(LOS D) (LOS E) 

2 11,500-14,000 14,000-18,000 >18,000 
4 23,000-27,500 27,500-36,600 >36,600 
6 34,500-41,000 41,000-55,000 >55,000 

 
Undivided Arterial Streets 
Number of 

Lanes 
Light Congestion 

(LOS C) 
Medium Congestion Heavy Congestion 

(LOS D) (LOS E) 
2 10,000-12,000 12,000-14,000 >14,000 
3 12,000-15,000 15,000-17,000 >17,000 
4 19,000-22,000 22,000-25,000 >25,000 
5 24,000-26,000 26,000-30,000 >30,000 
6 28,000-34,000 34,000-40,000 >40,000 

6/7 31,000-37,000 37,000-45,000 >45,000 
 
Freeways 
Number of 

Lanes 
Light Congestion 

(LOS C) 
Medium Congestion Heavy Congestion 

(LOS D) (LOS E) 
4 42,000-50,000 50,000-66,000 >66,000 
6 63,000-90,000 90,000-100,000 >100,000 

 
Expressways 
Number of 

Lanes 
Light Congestion 

(LOS C) 
Medium Congestion Heavy Congestion 

(LOS D) (LOS E) 
4 40,000-50,000 50,000-55,000 >55,000 

Table 3.1-2:  Estim rvice/Con
 

 

ates of Level of Se gestion 

Travel Demand Model
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be he r they e 

how transport ill funct ple, the model can be used 
to determine t  propos tion improv and/or 
signi ant land use changes on current and future travel condition
 
The APD cur S II tr odel, version 6 for traffic 
fore ing, and d a det del validatio model 

as used as the base year and was updated to forecast travel for the year 2030 
lyze a number of alternative improvement scenarios.  The technical 
ion pr on e 

WAMPO office. 

ractice of using the 
oad and the speed vehicles  trave rminl, to dete

a ation network w ion.  For exam
he impact of ed transporta ements 

fic s. 

M rently uses QR avel demand m
cast  has complete ailed 2002 mo n.  This 

w
and to ana
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In lo  range planning sting mode ed to 
estimate the benefits and impacts of d apital trans roject 
roposals.  In the most basic sense, travel demand models transform forecasts 

lation and employment into estimates of travel on a region’s 
n

 
While these mo ecifics t ure used in an be 

odel step estimates the number of trips produced 
based upon socioeconomic variables like population, number of 

mated using 
rates by trip purpose developed from local surveys or national sources. 

 to work downtown.  The most commonly used method of trip 

3. Roadway Assignment:  Here the trip O-Ds are allocated to specific 

ts, so the model seeks to minimize 
everyone’s travel time.  Equilibrium highway assignment is the state-of-

 
The M
region 00 

raffic Analysis Zones (TAZ) that represent a geographical area delineated for 
tran
in dow
edge o
compo
enter/l

ng transportation , travel foreca ls are us
ifferent major c portation p

p
of future popu
transportatio  system.   

dels vary in sp he basic struct Wichita c
summarized by three principal components. 
 

1. Trip Generation:  This m

households, income, auto ownership, etc. in an area.  It also estimates the 
number of trips attracted to an area based upon variables such as 
employment by category in an area.  Trip productions and attractions are 
estimated for different purposes such as work, shopping, recreational, etc.  
The number of productions and attractions are typically esti

 
2. Trip Distribution:  This model step links the trip productions to the trip 

attractions estimated by the trip generation model.  The output of this step 
is often called an origin-destination (O-D) table because it shows where 
trips begin and end; e.g., leave home in the morning from a residential 
area to go
distribution is the Gravity Model; so called because its mathematical form 
resembles Newton’s famous formula.  The model links trip origins and 
destinations so that the resulting distribution of travel times matches an 
area’s known pattern of travel. 

 

roadway facilities that link the origin and destination.  There are obviously 
many ways to get between two poin

the-practice for this model step.  This algorithm iteratively tests different 
allocations of traffic to routes while re-computing travel times based upon 
each route’s level of congestion.  The final solution is an estimate of traffic 
volume on each road segment such that all trips are satisfied and no trip 
can switch routes without increasing everyone’s travel time. 

APD has developed a well refined network representation of the Wichita 
’s highway system.  This network is made up of approximately 1,0

T
sportation analysis.  These TAZs range in size from one-quarter square mile 

ntown Wichita and highly developed areas to much larger sizes at the 
f the modeled area where development is sparse.  The highway network is 
sed of over 4,000 nodes (representing intersections or where trips 
eave the system) and 6,000 links that represent all roads in the MPO area 
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from fr
at the 
region
 

or reference, the specific QRS II parameter settings used for the travel 
fore
(LRTP
docum
 
In a p
ready 
infrastr
develo
of futu recast of trip 

aking is used to test different combinations of road improvements.  These 

eptance, etc. are all important inputs in selecting 
e projects that ultimately make up the region’s LRTP. 

asts have an inherent level of error 
ecause the inputs (e.g., the specific location and extent of development) are not 

eeways to collectors (plus some local roads in sparsely developed areas 
region’s fringe).  All in all this is a highly detailed representation of the 

’s transportation system. 

F
casts done in conjunction with the 2030 Long Range Transportation Plan 

) are available upon request from MPO staff as part of the technical 
entation for the modeling process.   

lanning context, once the travel demand model has been validated it is 
to be used to estimate how future levels of development and road 
ucture will perform.  Forecasting begins with projections of future 
pment; i.e., how many new dwelling units and jobs (the chief determinants 
re levels of trip making) there will be in the future.  The fo

m
“alternative” networks are built upon the validated base year highway network, 
but reflect changes such as the addition of new roads or the widening of existing 
roads.  Typically, combinations of road infrastructure improvements are 
packaged and tested as a group rather than individually.  The travel demand 
model estimates how much future travel will occur on postulated future road 
systems.  This information allows comparing how well different combinations and 
types of improvements contribute to maintaining a region’s mobility.  Measures 
such as vehicle miles and hours of travel, level of congestion, travel time, etc. 
may be derived from the travel model outputs and used in comparing the 
alternative infrastructures tested.  This type of data together with estimates of 
cost, funds available, citizen acc
th
 
The travel projections derived from these types of models should be viewed as 
indicative rather than predictive.  This is especially true when the forecast horizon 
is 20 to 30 years in the future.  All forec
b
known with certainty and the models are a generalization of individual travel 
behavior.  Thus, using the travel demand models as a basis for comparison is the 
most appropriate application.  By using a consistent set of inputs and model 
specifications, the errors largely cancel out in comparisons.  Even though travel 
demand models are not perfect, they have proven to be the most useful 
approach to evaluating future travel benefits and impacts 
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Alternatives Analysis 
 
A set of roadway alternatives were analyzed using the Travel Demand Model 
TDM) to determine areas of future congestion and(  the impacts of various 

he results of the travel demand model and analysis for each of the alternatives 
re discussed below: 

1. 2030 Existing and Committed (E+C): This network contains the 
existing highway and major road system and a very constrained set of 
road improvements.  These are almost exclusively road widening projects 
that are programmed (TIP 2004-08) and funded for construction within the 

is alternative shows the expected roadway 
030 if no improvements were made other than 

those already programmed.  This is the base case for comparing the 

s: In this alternative a refined 
alignment for the Northwest Bypass has been added to the E+C network 

 
P: All of 

ditions included in the 1999 
 plus 

 
4. Wichita-Valley Center Floodway Crossings: This alternative compared 

ng or removing the following elements from the network in 
Alternative 3. 

roadway improvements on these areas: 
 

1. 2030 Existing and Committed (E+C) 
2. 2030 Existing and Committed plus the planned Northwest Bypass 
3. 2030 E+C and the Projects in the Current Wichita Area LRTP 
4. Wichita-Valley Center Floodway Crossings 
5. Upgrade Existing Expressways to Freeways 
6. New Interchange on the Kansas Turnpike (I-35) at 63rd Street South 
7. South Area Bypass 
8. 21st Street Railroad Grade Separation Sensitivity Test 

 
T
a
 

next three years.  Th
congestion in the year 2

impacts analyzed of other alternatives. 
 

2. 2030 E+C plus Northwest Bypas

in Alternative 1.   

3. 2030 E+C and the Projects in the Current Wichita Area LRT
the proposed roadway improvements and ad
version of the 2030 Transportation Plan are added to the 2030 E+C

etwork. Northwest Bypass n

different combinations of floodway crossings.  These scenarios were 
created by addi

tha. Crossings at 13  Street, 21st Street, and 29th Street 
b. Crossings at 13th Street and 29th Street 
c. Crossing at 29th Street only 
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d. Crossing at 13th Street only 
e. Crossing at 21st Street only 

 
5. Upgrade Existing Expressways to Freeways: Using Alternat

as the base model, expressways  were changed to freeways  for the 
following route segments: 

ive 3 

 
• US-54 from Webb east to Meadowlark 

 Street South 

6. nge on the Kansas Turnpike (I-35) at 63rd Street South:  
Usi change on the 
Kan odeled.  Three scenarios 
were considered: 

the existing interchange at 71st Street 
st Street 

st Street 

7. f the 
d the propose Northwest Bypass on the west to 

US-54 and K-96 on the east, generally outside the urban area and passing 
bet e cenario.  At this time this is 
not e is scenario was used 
bec s designated in the modeling process. 

 
8. 21st sitivity Test:           In this 

alte a flect the physical separation 
bet e

 
Regional Needs 

• US-54 from Maize west to 263rd Street West 

• K-42 from I-235 to McArthur 

• K-15 from I-135 to 63rd

• K-254 from Woodlawn to east of Andover 

• K-96 from Maize to 167th Street West 
 
New Intercha

ng Alternative 3 as the base model, a new full inter
rdsas Turnpike at 63  Street South was m

a. Existing operation with only 
b. A new interchange at 63  Street and no interchange at 71
c. Interchanges at both 63rd Street and 71

rd

 
South Area Bypass: A new freeway facility in the south half o
urban area from US-54 an

we n Derby and Mulvane as a possible s
 th  final option, nor may it be a final option.  Th
au e specific alignments must be 

 Street Railroad Grade Separation Sen
rn tive the network is modified to re
we n rail lines and the roadways.   

 
A n
comme
volume lu
 

• The y 
Ce

umber of regional needs were identified through stakeholder interviews, 
nts during the public meetings, and analysis of the forecasted future traffic 
s.  The major issues inc de: 

 need for additional east-west streets crossing the Wichita-Valle
nter Floodway to ease the traffic load on current roadways.   
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• The tropolitan area to 
etermine if transportation improvements are needed to improve mobility.  

end

• 

• 

• nd I-235 to relieve congestion and 
to improve safety. 

 of proposed developments in downtown Wichita. 

 need to study the southern portion of the me
d
If a bypass is recomm ed the study needs to determine the alignment 
and right-of-way requirements for such a route. 
The need to maintain good access for communities in the metropolitan 
area both to the highway system and between each other.  This will 
require the implementation of corridor management practices to control 
the number and location of access points along these routes. 
Capacity improvements are needed on some highways and major roads. 

• US-54 should be upgraded to a freeway across Sedgwick County and 
through the City of Andover. 
Improve the interchanges along I-135 a

• Study the impacts
 
The complete list of suggested needs and other comments received from the 
public and other transportation stakeholders can be found in Appendix A. 
 

ecommendations R
 
Planni
Pla
transp
studies
networ and the impacts on the 
com u
 

n part of the 
 

 
fits of 
ibly a 

hanges 
/400) and Central Avenue are to be studied to 
ovement needs, interim and ultimate improvements, 

and the impact of those improvements on the community.  This study 
 the impacts of various crossings of the Wichita-

ng Studies 
nning studies are useful in many situations to analyze the impacts of specific 

ortation improvements on the region and/or a more focused area.  These 
 will analyze the traffic impacts of proposed developments on the road 
k, the impacts of improvement alternatives, 

m nity. 

South Area Transportation Study:  Federal funds have been dedicated 
for a South Area Transportation Study (SATS) of the souther
metropolitan area.  Many of the cities in this area are interested in the
potential to improve mobility and access to this region.  New major roads 
or improvements to existing roads can have a significant economic impact 
on the surrounding area through improving regional access, encouraging 
new development, and providing the opportunity for rejuvenating the area.  
The study should begin in Fall 2005 and should determine the bene
a transportation improvements, their impacts on land use, and poss
preferred alignment and right-of-way requirements.   
 
I-235 with Kellogg (US-54/400) and Central:  The I-235 interc
with Kellogg (US-54
determine future impr

should also consider
Valley Center Floodway as analysis has shown that additional floodway 
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crossings will impact the volume of traffic on Central and to some extent 
on Kellogg. 
 
Interchange Studies:  Studies should be considered for other 

 
Kellog
Efforts should continue to upgrade Kellogg (US-54/400) to a freeway across 
Sedgw
US-54
signific
 
Wichit
A num
the floo
 
Congestion on Streets and Roads:  A number of streets and roads in the 
plannin
deman
used 
conges election process 
should be followed to identify projects to be included in the TIP. 
 
Acces
Access
provide ose 
onnecting cities in the metropolitan area are good candidates for access 

adways proposed for “corridor protection” were shown in 

 
rovided from side streets.  In some cases frontage roads may need to be 

n should not affect existing driveways and 

interchanges along both I-135 and I-235.  In particular, the interchange of 
I-135/I-235/K-96/K-254 and the interchange of I-135/I-235/KTA should be 
reviewed for warranted traffic operation improvements.   
 
Downtown Wichita:  Transportation/traffic impact studies of the proposed 
downtown arena and potential surrounding neighborhood redevelopment 
are scheduled to be completed within the next year.  Results of these 
studies should be reviewed and the findings compared with the LRTP. 

g (US-54/400) 

ick County and through the City of Andover in Butler County.  Highway 
/400 is a major east-west corridor through southern Kansas and carries a 
ant amount of commercial truck traffic as well as overall traffic volumes.   

a-Valley Center Floodway 
ber of alternatives were analyzed to resolve the traffic barrier created by 
dway.  New crossings at 13th Street and 25th Street are recommended. 

g area are congested each day during peak traffic periods.  The travel 
d model has been used to analyze congestion and the results have been 

in developing the recommended roadway improvement projects.  The 
tion management policy and a criteria-based project s

s Control/Corridor Management 
 management/control protects the mobility function of a roadway and 
s for the safe movement of traffic.  Key corridors such as th

c
management.  The ro
the previous LRTP and this concept is again recommended in the 2030 LRTP 
and expanded to cover the new planning area.  Figure 3.1-5 shows the roads 
within the planning area that have been identified for corridor protection.  Access 
to properties fronting these key transportation corridors can generally be
p
constructed.  This recommendatio
entrances. 
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Corridor Protection 

Using Partial Access Control (Proposed) 

 
Figure 3.1-3:  Roadways Identified for Corridor Protection 
 
Summary 
 
Highways, streets, and roads provide the primary transportation system for the 
planning area’s residents and visitors.  Comments received through the public 
and stakeholder involvement process identified key roadway and traffic operation 
issues.  These issues were considered during the analysis of the roadway 
system.  Many roadways are currently experiencing some level of congestion.  
With the expected growth in traffic through the year 2030, a travel demand model 
was prepared and used to analyze future roadway congestion and improvement 
alternatives.   
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